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DETAILED ACTION 



Response to Arguments 

1. Applicant's arguments with respect to claims 1, 3-12, 14-17, 19, 21-26, 28-31, 36-48 have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 19, 22, 23, 36, 39, 43, 44, 48 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Leung et al. (US 4,905,231). 

Leung et al. discloses a packet switch system comprising the following features: as 
depicted in Figs. 1,9, 10, regarding claim 19, a first node (25) configured to transmit a first 
command packet in a first virtual channel (CHANNEL 2) of a plurality of virtual channels 
(CHANNEL 0, 1,2, 3); and a second node (29) coupled to receive the first command packet, 
wherein the second node (29) is configured to generate a first response packet in response to the 
first command packet and is fiirther configured to transmit the first response packet using a 
response virtual channel (CHANNEL 0) of the plurality of virtual channels (CHANNEL 0, 1, 2, 
3) independent of which one of the plurahty of virtual channels (CHANNEL 0, 1, 2, 3) is the 
first virtual channel (CHANNEL 2), and wherein the first node (25) is configured to transmit a 
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second command packet in a second virtual channel (CHANNEL 3) of the plurality of virtual 
channels (CHANNEL 0, 1,2, 3), and wherein the second node (29) is coupled to receive the 
second conmiand packet and is configured to generate a second response packet in response to 
the second command packet, and wherein the second node (29) is configured to transmit the 
second response packet in the response virtual channel (CHANNEL 0); regarding claim 22, 
wherein the first response packet specifies a first response data packet, and wherein the second 
node (29) is configured to transmit the first response data packet in the response virtual channel 
(CHANNEL 0); regarding claim 23, wherein the first node (25) is configured to allocate 
resoxirces to process one or more response packets corresponding to the first command packet 
prior to transmitting the first command packet, wherein the one or more response packets 
includes the first response packet; regarding claim 36, a node configured to implement a plurality 
of virtual channels (CHANNEL 0, 1, 2, 3) for communicating with other nodes, wherein the 
plurality of virtual channels (CHANNEL 0, 1, 2, 3) comprise at least a response virtual channel 
(CHANNEL 0), a first virtual channel (CHANNEL 2), and a second virtual channel (CHANNEL 
3), and wherein the node comprises circuitry that is configured to transmit response packets only 
in the response virtual channel (CHANNEL 0), the response packets generated by the node in 
response to packets in any of the plurality of virtual channels (CHANNEL 0, 1, 2, 3) that are 
defined to cause a response packet,, wherein at least one packet assigned to the first virtual 
channel (CHANNEL 2) is defined to cause a response packet and at least one packet assigned to 
the second virtual channel (CHANNEL 3) is defined to cause a response packet; regarding claim 
39, wherein at least some of the response packets specify corresponding data packets, and 
wherein the node is configured to transmit the corresponding data packets in the response virtual 
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channel (CHANNEL 0); regarding claim 43, A computer system comprising a plurality of nodes 
configured to communicate using a plurality of virtual channels (CHANNEL 0, 1,2, 3), wherein 
the plurality of virtual chaimels (CHANNEL 0, 1, 2, 3) comprise at least a response virtual 
channel (CHANNEL 0), a first virtual channel (CHANNEL 2), and a second virtual channel 
(CHANNEL 3), and wherein a first node (25) of the plurality of nodes is configured to transmit 
response packets only in the response virtual channel (CHANFNEL 0), the response packets 
generated by the first node (25) in response to receiving packets from other ones of the plurality 
of nodes in any of the plurahty of virtual channels (CHANNEL 0, 1, 2, 3), the response packets 
generated by the first node (25) in response to packets that are defined to cause a response packet 
wherein at least one packet assigned to the first virtual channel (CHANNEL 2) is defined to 
cause a response packet and at least one packet assigned to the second virtual channel 
(CHANNEL 3) is defined to cause a response packet; regarding claim 44, wherein at least some 
of the response packets specify corresponding data packets, and wherein the first node (25) is 
configured to transmit the corresponding data packets in the response virtual channel 
(CHANNEL 0); regarding claim 48, wherein a second node (29), prior to transmitting a first 
packet in one of the plurality of virtual channels (CHANNEL 0, 1, 2, 3), is configured to allocate 
space to store a plurality of response packets that are to be generated in response to the first 
packet. See Abstract; column 5, line 32 to column 10, line 15. 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary sldll in the art to which the subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 5-8, 10, 11, 14-16, 24, 25, 28-30, 37, 38 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Leung et al. (US 4,905,231) in view of Scott (US 5,748,900). 

Leung et al. discloses the claimed limitations above. Leung et al. further discloses the 
following features: as depicted in Figs. 1,9, 10, and described in Abstract; column 5, line 32 to 
column 10, line 15, regarding claim 1, receiving a first response packet in a first node (25) of the 
plurality of nodes, the first node (25) comprising a plurality of control packet buffers, storing the 
first response packet in a response buffer which is one of the plurality of control packet buffers; 
receiving a second response packet in the first node (25), the second response packet a response 
to a second control packet belonging to a different one of the at least two virtual channels fi"om 
the first control packet; and storing the second response packet in the response buffer; regarding 
claim 5, receiving a first data packet specified by the first response packet; and storing the first 
data packet in a response data buffer, which is one of a plurality of data buffers included in the 
first node (25), the response data buffer assigned to the response virtual channel (CHANNEL 0); 
regarding claim 6, receiving a second response packet in the first node (25), the second response 
packet a response to a second control packet belonging to a different one of the at least two 
virtual channels firom the fu-st control packet; storing the second response packet in the response 
buffer; receiving a second data packet specified by the second response packet; and storing the 
second data packet in the response data buffer; regarding claim 7, generating the first control 
packet in the first node (25); regarding claim 8, allocating space to process a plurality of 
response packets corresponding to the first control packet prior to transmitting the first control 
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packet, the plurality of response packets including the first response packet; regarding claim 10, 
a first node (25) configured to transmit a first response packet; and a second node (29) coupled to 
receive the first response packet fi-om the first node (25), wherein the second node (29) 
comprises: a response buffer assigned to a response virtual channel (CHANNEL 0); v^herein the 
response packet is a response to a first control packet belonging to one of the first virtual channel 
(CHANNEL 2) and the second virtual channel (CHANNEL 3), and wherein the second node 
(29) is configured to store the first response packet in the response buffer independent of which 
of the first virtual channel (CHANNEL 2) and the second virtual channel (CHANNEL 3) to 
which the first control packet belongs, and wherein the second node (29) further comprises a 
response data buffer configured to store response data packets specified by response packets, and 
wherein the first node (25) is configured to transmit a first response data packet specified by the 
first response packet, and wherein the second node (29) is configured to store the first response 
data packet in the response data buffer; regarding claim 11, wherein the first node (25) is 
configured to transmit a second response packet to the second node (29) in response to a second 
control packet belonging to a different one of the first virtual channel (CHANNEL 2) and the 
second virtual channel (CHANNEL 3) fi'om the first control packet, and wherein the second 
node (29) is configured to store the second response packet in the response buffer; regarding 
claim 14, wherein the first node (25) is configured to transmit a second response packet to the 
second node (29) in response to a second control packet belonging to a different one of the first 
virtual channel (CHANNEL 2) and the second virtual channel (CHANNEL 3) fi-om the first 
control packet, and wherein the second node (29) is configured to store the second response 
packet in the response buffer, and wherein the first node (25) is configured to transmit a second 
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response data packet specified by the second response packet, and wherein the second node (29) 
is configured to store the second response data packet in the response data buffer; regarding 
claim 15, The computer system as recited in claim 10 wherein the second node (29) is configured 
to generate the first control packet; regarding claim 16, wherein the second node (29) is 
configured to allocate a buffer to store processed data from processing a plurality of response 
packets corresponding to the first control packet, the second node (29) configured to allocate the 
buffer prior to transmitting the first control packet, and wherein the plurality of response packets 
includes the first response packet; regarding claim 24, one or more response buffers assigned to a 
response virtual channel (CHANNEL 0); wherein, in response to receiving a first response 
packet that is a response to a first control packet belonging to one of the first virtual channel 
(CHANNEL 2) and the second virtual channel (CHANNEL 3), the node is configured to store 
the first response packet in the response buffers independent of which of the first virtual channel 
(CHANNEL 2) and the second virtual channel (CHANNEL 3) to which the first control packet 
belongs, and wherein the node fiirther comprises one or more response data buffers configured to 
store response data packets specified by response packets, and wherein, in response to receiving 
a first response data packet specified by the first response packet, the node is configured to store 
the first response data packet in the response data buffers; regarding claim 25, wherein the node, 
in response to receiving a second response packet that is a response to a second control packet 
belonging to a different one of the first virtual channel (CHANNEL 2) and the second virtual 
channel (CHANNEL 3) from the first control packet, is configured to store the second response 
packet in the response buffers; regarding claim 28, wherein in response to receiving a second 
response packet received in response to a second control packet belonging to a different one of 
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the first virtual channel (CHANNEL 2) and the second virtual channel (CHANNEL 3) fi*om the 
first control packet, the node is configured to store the second response packet in the response 
buffers, and wherein, in response to receiving a second response data packet specified by the 
second response packet, the node is configured to store the second response data packet in the 
response data buffers; regarding claim 29, the node is configured to generate the first control 
packet; regarding claim 30, wherein the node is configured to allocate a buffer to store processed 
data fi"om processing a plurality of response packets corresponding to the first control packet, the 
node configured to allocate the buffer prior to transmitting the first control packet, and wherein 
the plurality of response packets includes the first response packet; regarding claim 37, wherein 
the circuitry is configured to store the response packets in one of the plurality of control packet 
buffers assigned to the response virtual channel (CHANNEL 0); regarding claim 38, wherein at 
least some of the response packets specify corresponding data packets, and wherein the node 
comprises a plurality of data buffers include a response data buffer, and wherein the node is 
configured to store the corresponding data packets in the response data buffer. 

Leung et al. does not disclose the following features: regarding claim 1, each of the 
plurality of control packet buffers assigned to a different one of a plurality of virtual channels; 
the plurality of control packet buffers further including at least two additional control packet 
buffers corresponding to at least two additional virtual channels of the plurality of virtual 
channels; wherein the first response packet is a response to a first control packet belonging to 
one of the at least two additional virtual channels, and wherein the storing the first response 
packet in the response buffer is independent of which one of the at least two additional virtual 
channels the first control packet belongs to; regarding claim 10, a first control packet buffer 
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assigned to a first virtual channel different from the response virtual channel; and a second 
control packet buffer assigned to a second virtual channel different from the response virtual 
channel and the first virtual channel; regarding claim 24, one or more first control packet buffers 
assigned to a first virtual channel different from the response virtual channel; and one or more 
second control packet buffers assigned to a second virtual channel different from the response 
virtual channel and the first virtual channel; regarding claim 37, wherein the node comprises a 
plurality of control packet buffers, each of the control packet buffers assigned to one of the 
plurality of virtual chaimels. 

Scott discloses a congestion control system comprising the following features: as 
described in column 8, lines 9-17, regarding claim 1, each of the plurality of control packet 
buffers assigned to a different one of a plurality of virtual channels; the plurality of control 
packet buffers further including at least two additional control packet buffers corresponding to at 
least two additional virtual channels of the plurality of virtual channels; wherein the first 
response packet is a response to a first control packet belonging to one of the at least two 
additional virtual channels, and wherein the storing the first response packet in the response 
buffer is independent of which one of the at least two additional virtual channels the first control 
packet belongs to; regarding claim 10, a first control packet buffer assigned to a first virtual 
channel different from the response virtual channel; and a second control packet buffer assigned 
to a second virtual channel different from the response virtual channel and the first virtual 
channel; regarding claim 24, one or more first control packet buffers assigned to a first virtual 
channel different from the response virtual channel; and one or more second control packet 
buffers assigned to a second virtual channel different from the response virtual channel and the 
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first virtual channel; regarding claim 37, wherein the node comprises a plurality of control packet 
buffers, each of the control packet buffers assigned to one of the plurality of virtual channels. It 
would have been obvious to one of the ordinary skill in the art at the time of the invention to 
modify the system of Leung et aL, by using the features, as taught by Scott, in order to provide 
an efficient data communication system by avoiding deadlock. See Scott, column 8, lines 16-17. 
6. Claims 4, 9, 12, 17, 26, 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leung et al. (US 4,905,231) in view of Scott (US 5,748,900) as applied to claims 1, 3, 7, 8, 10, 
15, 16, 24, 29, 30 above, and further in view of VanDoren et al (US 6,279,084). 

Leung et al. and Scott disclose the claimed limitations above. Leung et al. and Scott do 
not disclose the following features: regarding claim 4, wherein the at least two additional virtual 
channels further include a probe virtual channel; regarding claim 9, wherein the generating the 
first control packet comprises generating a probe packet in response to a second control packet 
received by the first node; regarding claim 12, wherein the first virtual channel is a non-posted 
command virtual channel and the second virtual channel is a probe virtual chaimel; regarding 
claim 17, wherein the first control packet comprises a probe packet generated in response to a 
second control packet received by the second node; regarding claim 26, wherein the first virtual 
channel is a non-posted conunand virtual channel and the second virtual channel is a probe 
virtual channel; regarding claim 31, wherein the first control packet comprises a probe packet 
generated in response to a second control packet received by the node. 

VanDoren et al discloses a switch-based multi-processor system comprising the 
following features: regarding claim 4, wherein the at least two additional virtual chaimels further 
include a probe virtual channel; regarding claim 9, wherein the generating the first control packet 
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comprises generating a probe packet in response to a second control packet received by the first 
node; regarding claim 12, wherein the first virtual channel is a non-posted command virtual 
channel and the second virtual channel is a probe virtual channel; regarding claim 17, wherein 
the first control packet comprises a probe packet generated in response to a second control 
packet received by the second node; regarding claim 26, wherein the first virtual channel is a 
non-posted command virtual channel and the second virtual channel is a probe virtual channel; 
regarding claim 31, wherein the first control packet comprises a probe packet generated in 
response to a second control packet received by the node. See column 3, lines 5-21; column 41- 
42. It would have been obvious to one of the ordinary skill in the art at the time of the invention 
to modify the system of Leung et al. and Scott, by using the features, as taught by VanDoren et 
al., in order to provide an efficient data commimication system by avoiding deadlock. See 
VanDoren et al., column 3, lines 5-21. 

7. Clauns 21, 40, 41, 45, 46, 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Leung et al. (US 4,905,231) in view of VanDoren et al. (US 6,279,084). 

Leung et al. discloses the claimed limitations above. Leung et al. does not disclose the 
following features: regarding claim 21, wherein the plurality of virtual channels includes a non- 
posted command virtual channel and a probe virtual channel; regarding claim 40, wherein 
packets that are defined to cause a response packet comprise non-posted command packets; 
regarding claim 41, wherein non-posted command packets comprise read command packets and 
write command packets; regarding claim 45, wherein packets that are defined to cause a response 
packet comprise non-posted command packets; regarding claim 46, wherein non-posted 
command packets comprise read command packets and write command packets; regarding claim 
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47, wherein packets that are defined to cause a response packet comprise probe packets. 
VanDoren et al. discloses a switch-based multi-processor system comprising the following 
features: regarding claim 21, wherein the plurality of virtual channels includes a non-posted 
command virtual channel and a probe virtual channel; regarding claim 40, wherein packets that 
are defined to cause a response packet comprise non-posted command packets; regarding claim 
41, wherein non-posted command packets comprise read command packets and write conmiand 
packets; regarding claim 45, wherein packets that are defined to cause a response packet 
comprise non-posted command packets; regarding claim 46, wherein non-posted command 
packets comprise read command packets and write command packets; regarding claim 47, 
wherein packets that are defined to cause a response packet comprise probe packets. See column 
3, lines 5-21; colunm 41-42. It would have been obvious to one of the ordinary skill in the art at 
the time of the invention to modify the system of Leung et al., by using the features, as taught by 
VanDoren et al., in order to provide an efficient data communication system by avoiding 
deadlock. See VanDoren et al., column 3, lines 5-21. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kwang B. Yao whose telephone number is 703-308-7583. The 
examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Chi H Pham can be reached on 703-305-4378. The fax phone number for the 
organization where this apphcation or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

KWANG BINYAO 
PRIMARY EXAMINER/, 




